Our understanding of the mechanisms through which racial/ethnic disparities in disability in older adults develop and are maintained is limited. We examined the role of physical impairment, socioeconomic factors and health for racial/ethnic disparities in activities of daily living (ADL), and the modifying role of the indoor home environment. Data come from the National Health and Aging Trends Study (N ¼ 5,640), and negative binomial regression models were specified separately for men and women. Blacks and Hispanics reported more ADL difficulty than Whites. Living in homes with clutter was associated with higher rates of ADL difficulty, but it was not related to racial/ ethnic disparities. Racial/ethnic differences were explained by physical impairment for men, but not for women. Socioeconomic factors and health accounted for remaining disparities for Black, but not for Hispanic women. Attention to individual and environmental factors is necessary to fully understand and address race/ethnic disparities in disability in older Americans.
and disability (Wahl, Fänge, et al., 2009 ). The home is the most immediate physical environment in which basic self-care activities are carried out. Disablement models identify the environment, including the home environment, as an important context for intervention to reduce disability (Wahl, Fänge, et al., 2009) . Research indicates, for example, that most falls occur inside the home (Nachreiner, Findorff, Wyman, & McCarthy, 2007) , which supports the home as an important context in which the physical functioning of older adults should be addressed.
Theories of aging indicate that people spend more time in their homes as they grow older due to physical barriers, social ties to their homes, and the desire to age in place (Iwarsson et al., 2007) . For the aging and disabled population, however, the home environment can also present a significant barrier to independence and safety (Gitlin, 2003; Wahl, Fänge, et al., 2009) as well as increased difficulty with physical functioning and self-care (Iwarsson, Isacsson, & Lanke, 1998; Gitlin, Mann, Machiko & Sue, 2001; Wahl, Schilling, et al., 2009) . Barriers in the home may be particularly salient for individuals with physical or cognitive limitations, who are more vulnerable to their environments (Iwarsson et al., 1998; Wahl, Schilling, et al., 2009 ). For example, researchers found that individuals with more person-environment fit problems (generated by either physical limitations or increasing environmental challenges) were then more vulnerable to their environment (Iwarsson et al., 1998) .
Although the home environment is not likely to cause disability, in accordance with models of disablement, a hazardous home environment could create challenges to meeting self-care and functioning needs for older individuals with physical impairments (Iwarsson et al., 2007) . Disrepair inside the home including tripping hazards such as broken or uneven flooring and objects or clutter in walking paths may be particularly challenging for adults who have difficulty walking or performing other physical tasks (Iwarsson et al., 1998; Wahl, Fänge, et al., 2009) . Disablement models such as the ICF distinguish between an individuals' performance (actual functioning) in their current environment and their capacity, which is their highest level of functioning in any given moment (World Health Organization, 2002) . This suggests that a person's actual functioning is dependent on his or her current environment and that it is possible to improve a person's capacity by making improvements to the home environment that facilitate functioning (e.g., installing grab bars in the bathtub). In this research, we will investigate whether physical functioning-measured by an objective performancebased measure-and the home environment interact to influence difficulty with self-care.
There is evidence that improving home environments is associated with higher functional ability outcomes (e.g., self-care; Szanton et al., 2015; Wahl, Fänge, et al., 2009) . Differences in the home environment and associations between the home environment and functioning by gender and race/ ethnicity have not been well studied, but researchers found that elderly minorities and women were more likely to encounter problems in their home environment (Gitlin, et al., 2001) . Coupled with the documented lower levels of physical capacity and greater disability for non-White elderly adults (Fuller-Thomson et al., 2009; Haas et al., 2012; Latham, 2012; Thorpe Jr et al., 2008) , the home environment could potentially be differentially associated with disability by race/ethnicity.
Few researchers have considered the complex interplay between multiple factors in the disablement process in the context of racial/ethnic disparities in disability, and no one has explored the influence of the home environment on racial/ethnic disparities in disability. Based on theory that posits that physical functioning/impairment interacts with the environment to influence functioning and disability (World Health Organization, 2002) , as well as environmental press models and person-environment fit, we test interactions between physical impairment and the home environment on racial/ethnic differences in disability. For example, while clutter on the floor may not be associated with difficulty in self-care for an individual who is strong and able to walk well, clutter may make it challenging for someone with poor balance to get to the bathroom.
We also test the interaction between impairment and race/ethnicity on disability to determine whether the association between race/ethnicity and disability may depend on the degree of an individuals' physical functioning. Although race/ethnicity is often conceptualized as a demographic factor, we apply a social perspective and consider the influence of race/ethnicity on social and environmental exposures across the life course that likely influence racial and ethnic differences in disability (Williams, Priest, & Anderson, 2016) . Theoretically driven research with attention to the both individual and environmental factors is needed to fully understand the sources of racial/ethnic disparities in physical disability among older adults in the United States.
In this research, we strive to increase the understanding of the factors driving racial/ethnic disparities in disability by integrating individual measures of functioning, as defined by physical impairment, and disability as defined by self-care difficulty with measures of the home environment. The extent to which home environments vary by race/ethnicity (Gitlin, et al., 2001; Tabbarah, Mihelic, & Crimmins, 2001 ) may account for the unexplained differences in disability prevalence by race/ethnicity. For example, researchers found that 20% of older Blacks compared to 14% of older Whites reported discrepancies between their current home environment and their needs (Tabbarah et al., 2001) . Moreover, we use a measure of disability that more closely maps to the activities that take place within the home environment and is reflective of interactions between the levels of functioning and the social and physical environment. At a fundamental level, basic self-care is an essential requirement for well-being and survival. Yet, the structure of the home environment may lead to differences in the levels of independence in daily activities. A recent intervention aimed at reducing home environmental barriers for older, disabled adults succeeded at reducing difficulty in activities of daily livings (ADLs) in almost 80% of the enrolled adults (Szanton et al., 2015) . The brief and inexpensive intervention included simple home improvements to achieve functional goals. Results from this project suggest that even relatively basic, inexpensive repairs in the home environment can result in substantial improvements in functioning among older adults.
The objectives of this research are to (1) examine the racial/ethnic patterning of disability in a nationally representative sample of older Americans and (2) explore the association of physical, socioeconomic, and home environmental factors with disability, including the extent to which they explain any racial/ethnic patterning of disability. We examine these models separately for men and women based on the evidence that suggests that the risk factors and consequences of disability vary by gender (Penning & Strain, 1994) . By using a standardized performance-based battery of physical capacity (reversed coded to represent physical impairment), we are able to better isolate their actual capacity (vs. performance) and test the interaction between capacity and their current home environment. Given the documented racial/ethnic disparities in physical impairment and the relationship between physical impairment and disability, we expect that physical impairment will largely account for any disparity in disability, although these relationships may vary by gender. We also hypothesize that socioeconomic factors and the indoor home environment, including interactions between physical impairment and the home environment, will explain some of the remaining racial/ethnic differences in disability for men and women.
Research Design Data and Measures
Data come from the National Health and Aging Trends Study (Johns Hopkins University, NHATS Public Use Data, 2012), a nationally representative longitudinal study of the health and well-being of 8,245 Medicare recipients aged 65 and older. The study procedure was approved by the Johns Hopkins Bloomberg School of Public Health's institutional review board. Black and the oldest adults were oversampled. Details of the sampling strategy and design are found elsewhere (Montaquila, Freedman, & Kasper, 2012) . NHATS was designed to assess disability within a broad framework that includes the family, home and neighborhood environment, and society more generally. In-person interviews were used to collect data on disability, physical capacity, and sociodemographics. Information related to the home environment was collected via interviewer observations. The first round of NHATS occurred in 2011, with annual follow-ups. For this study, we used data from the second round of Johns Hopkins University, NHATS (2012), which included interviewer observations of conditions inside and outside participants' homes. The response rate for Round 2, conditional on Round 1, was 85.6% for participants who completed a sample person interview. In our analysis, we focus on the 5,640 community-living participants, excluding 473 in nursing homes or assisted living.
Disability was measured by self-reported difficulty with ADL. Our ADL measure was adapted from Freedman et al. (2011) and includes six activities: eating, dressing, toileting, bathing/washing, getting around inside, and transferring. A dichotomous indicator of disability was created based on a previous framework that categorizes individuals into five disability groups including fully able, successful accommodation, reductions in activities, difficulty, and needs assistance. ''Fully able'' and ''successful accommodation'' were collapsed to represent independence in daily activities with or without using devices, while ''reduced activities,'' ''difficulty,'' and ''assistance'' were collapsed to represent at least some degree of difficulty or inability to complete daily activities without assistance (scored as 0/1 on a binary indicator for each of the ADL activities, respectively). The 6 ADL items were then summed to create a final ADL score for each individual ranging from 0 to 6, where higher values denote more disability.
Physical impairment was objectively assessed using the short physical performance battery (SPPB; Vasunilashorn et al., 2009 ), a reliable measure of lower extremity functioning that is predictive of mobility, disability, and mortality. The SPPB assesses gait speed over a 3-m walk, standing balance, and time to rise rapidly from a chair. NHATS used an established scoring approach, which is described in more detail elsewhere (Guralnik et al., 1994) . The physical capacity score ranges from 0 to 12, with higher scores reflecting higher functioning. In a validation study of the SPPB (Vasunilashorn et al., 2009 ), a score of 10 was found to increase the risk of developing mobility difficulty 4-fold, and a score of 7 or less was found to increase the risk of incident mobility difficulty by 32 times that of an individual with the highest SPPB score. For our purposes, we created a physical impairment measure by reverse coding the SPPB score where higher values correspond to more impairment. We use the suggested clinically relevant levels of physical capacity (reverse coded) for the purposes of graphical presentation in our results. Approximately 13% of the analytic sample contained missing data on SPPB, so we used multiple imputations (MIs) to impute SPPB scores.
Educational attainment was assessed in Round 1 by nine categories ranging from ''no schooling completed'' to ''master's, professional, or doctoral,'' and the categories were collapsed into less than high school, high school graduate/equivalent, and beyond high school. Marital status was collapsed into married/living with partner (reference category), separated/divorced, widowed, and never married. Total family income from all income and assets was assessed at baseline. Participants who were not able to give a dollar amount for total income were prompted using five bracketed ranges of total income from which to choose (13% of the sample). NHATS conducted an imputation using cylindrical hot deck imputation methods to create five imputed values for total income (31% of the sample; Montaquila et al., 2012) . We computed a single income value for participants with missing income information by taking the median of the five imputed income values. Due to a highly skewed distribution, a natural log transformation of income was used in analyses.
A measure of disrepair inside the home was created by taking a sum of several interviewer observations including the presence of flooring disrepair, broken furniture, and trip hazards. The indoor disrepair measure ranges from 0 to 3 with higher values corresponding to more disrepair. Clutter was also assessed by interviewer observation of the room in which the interview was conducted and in other rooms in the home. An average of the two items was taken, and responses were collapsed into no clutter (no on both items) or clutter.
Due to the sensitive nature of birthdate information in NHATS, age at the time of the interview was only available in six 5-year age categories, which were collapsed into 65-74, 75-84, and 85þ. Race/ethnicity was self-reported at baseline on primary race and ethnicity and collapsed into White, not Hispanic; Black, not Hispanic; Hispanic; and Other, not Hispanic. The race category ''Other'' includes individuals who identified as American Indian, Asian, Native Hawaiian, Pacific Islander, or another race that was not categorized. Chronic disease was included as a control for multiple comorbid conditions. Participants were asked to report whether a doctor diagnosed them with any of nine chronic conditions in the past year: heart disease, high blood pressure, arthritis, osteoporosis, diabetes, lung disease, stroke, dementia or Alzheimer's disease, and cancer. A sum of chronic diseases was created, ranging from 0 to 8.
Statistical Analysis
Due to well-documented gender differences in disability (Murtagh & Hubert, 2004) , we conducted gender-stratified analyses of racial/ethnic disparities in ADL. ADL difficulty ranged from 0 to 6. The count data were overdispersed (mean ¼ 0.97, variance ¼ 2.58), and the overdispersion parameter (a ¼ 0.71) was significantly greater than zero (w 2 for test ¼ 9,611.00, p < .01), so we used negative binomial regression models to examine racial/ethnic disparities in the number of ADL difficulties. All coefficients and 95% confidence intervals (CIs) were exponentiated and reported as rate ratios (RRs). First, we determined whether race/ethnicity was associated with ADL difficulty separately for men and women (Model 1). Next, we added physical impairment to determine the contribution of impairment to any racial/ethnic disparities present in ADL difficulty (Model 2). Demographic, socioeconomic, and health factors were then included (Model 3), and the interactions between physical impairment and the indoor home environment were added (Model 4). Finally, we added an interaction between physical impairment and race/ ethnicity (Model 5) to determine whether the effects of physical impairment on ADL difficulty varied by race/ethnicity due to other unmeasured factors varying by race.
All models included participants with nonmissing data on ADL difficulty and all covariates, which is over 90% of the community-living participants resulting in 2,059 men and 2,835 women with complete data. Participants dropped from the analysis were more likely to be male and non-White. All analyses were adjusted for sampling weights (Montaquila, Freedman, Spillman, & Kasper, 2014) using survey estimation commands in Stata (StataCorp, 2015) to account for unequal probabilities of selection. Due to the substantial amount of missing data for the SPPB, we performed a MI. A total of 15 multivariate MIs were performed using chained equations (White, Royston, & Wood, 2011) . Predictive mean matching was used to impute physical capacity (SPPB) to adequately account for the truncated distributions (White et al., 2011) , and all analyses were run on the 15 imputed data sets using MI estimation commands in Stata to adjust standard errors. 
Results
Study sample characteristics are presented in Table 1 . On average, participants had a relatively low level of difficulty with ADL (mean ¼ 0.77), and women reported more difficulty than men (p < .001, Table 1 ). Average physical impairment for the full sample fell below the recommended clinical level corresponding to an increased risk of mobility disability (mean ¼ 3.75), with women experiencing more impairment than men (p < .001). Women had lower income, were less educated, less likely to be married, and had more chronic diseases than men. Approximately 11% of the sample had homes characterized as having indoor disrepair and 27% of the homes contained at least some clutter, with women living in homes with more disrepair than men. The association between race and ADL difficulty varied by gender, so results are reported separately for men and women (p value for interaction <.01).
Men
First, we examined racial/ethnic differences in disability ( . The disparities were fully explained by differences in physical impairment (Model 2); a one-unit increase in impairment was associated with a 28% higher risk of difficulty performing daily activities (95% CI [1.25, 1.31]). Higher income was protective against ADL difficulty in all men, and higher chronic disease burden was associated with more ADL difficulty (Model 3, Table 2 ). Model 4 includes an interaction term between the home environment and physical impairment to determine whether the indoor home environment moderated the association between physical impairment and disability. The interaction term between indoor disrepair and impairment was not significant, so we omitted it from the model. The presence of clutter inside the home moderated the association of physical impairment on ADL difficulty, but men who lived in a home with clutter had higher rates of ADL difficulty at all levels of impairment, which is also indicative of a significant main effect of clutter on ADL difficulty (RR ¼ 1.68, 95% CI [1.21, 2.34] for zero impairment). As the level of physical impairment increased, the presence of clutter had an even larger effect on disability (Figure 1 ).
Women
In Model 1 (Table 3) , we examined racial/ethnic differences in ADL difficulty for women and found significant racial/ethnic differences in disability. Reference group ¼ less than high school education.
Significant at *p < 0.05, **p < 0.01,
to less than high school education had higher rates of ADL difficulty (Model 3). This is most likely a suppression effect because the association between college education and disability changes direction when chronic burden is added to the model (not shown). Greater chronic burden was associated with higher rates of ADL difficulty as expected. We examined the interaction between the home environment and physical impairment on disability (Model 4) and found no evidence that the indoor home environment moderated associations between physical impairment and disability or racial/ethnic differences, so the interaction terms were removed from the model. We did find that, like men, women who lived in homes with clutter had a higher rate of ADL difficulty than women in homes without any clutter (RR ¼ 1.21, 95% CI [1.05, 1.40]), although this had no effect on the racial/ethnic disparities in disability. Finally, we tested whether the association between physical impairment and disability varied by race/ethnicity (Model 5) and found that this was, in fact, the case (Figure 2) . Hispanic women with no physical impairment had higher rates of ADL difficulty than Whites, but there was no difference in ADL difficulty between Black and White women after accounting for SES and health. However, given the significant interaction between Black race and impairment, at high levels of impairment, there was a significant racial difference in ADL difficulty that remained after accounting for the covariates. Thus, for the most impaired Black women, there are additional factors that may be responsible for their increased level of disability compared to their White counterparts.
Discussion
Identifying individual and contextual factors that contribute to racial/ethnic disparities in disability has the potential to reduce the excess social and economic resources devoted to caring for older disabled individuals in minority communities. Mitigating racial/ethnic disparities in ADLs will lay a foundation for mitigating disparities in mortality. Using nationally representative data on older Americans, we found that racial/ethnic disparities in ADL difficulty were substantial, with Black and Hispanic Americans reporting more difficulty performing ADLs than Whites. The disparities were fully explained by physical impairment in men, but among women, physical impairment did not explain the large racial/ethnic disparities in ADL difficulty. Increased clutter in the home was associated with higher rates of disability, and associations of physical impairment and disability were stronger for men living in more cluttered home environments. Although the home environment was an important risk factor for disability, it did not explain racial/ ethnic disparities in disability for women. Accounting for income, education, and chronic burden eliminated the racial disparities for Black women but did not explain the disparities for Hispanic women. Lastly, we found that for Black women with moderate to high levels of physical impairment, higher rates of disability remained even after accounting for other risk factors.
Our results confirm previous research that identifies strong racial and ethnic disparities in physical disability among older Americans (FullerThomson et al., 2009; Mendes de Leon, et al., 2005; Thorpe, Weiss, Xue, & Fried, 2009; Warner & Brown, 2011) . We expand on this research by including measures of the indoor home environment to determine whether the home context contributes to the racial/ethnic disparities beyond SES and health. Additionally, we considered models of racial/ethnic disabilities separately by gender, which may help identify the sources of the remaining unexplained disparities in disability for women. In line with our hypotheses, differences in physical impairment were not responsible for racial/ethnic disparities in ADL difficulty for women despite explaining differences for men. Although the Black/White differences were fully explained by SES and health for women with no physical impairment, the racial disparity remained at moderate and high levels of impairment, suggesting that unmeasured factors are responsible for the disparity in Black women with worse physical functioning. Contrary to our hypotheses, clutter and disrepair were not responsible for racial/ethnic disparities in ADL difficulty among women. It is possible that for older Hispanic and lower functioning Black women, a lifetime of exposure to stressors results in more severe disability that is not evident for Black men. This is consistent with the weathering hypothesis, which posits accelerated aging and cumulative wear on the health of African American women, as they are exposed to multiple sources of social and economic inequality over the life course (Geronimus, 1991) . Differences in disability for older non-White women may be attributable to a life history shaped by both their gender and race, as outlined in intersectionality theory (Schulz & Mullings, 2006) . These results are in line with previous research (Fuller-Thomson et al., 2009; Mendes de Leon et al., 2005; Warner & Brown, 2011) finding greater disability for Black women compared to Black men or White women, which is not explained by SES. Hispanic women had the highest degree of disability in our sample compared to White women, and this ethnic disparity in disability was not explained by the factors we examined in our analysis. Researchers have determined that older Hispanic adults are less likely to go into nursing homes for care compared to Whites, and this may result in a more disabled community-living Hispanic community (Thomeer, Mudrazija, & Angel, 2015) . Additional investigation of factors that influence difficulty with self-care in the Hispanic community could assist in determining how to most effectively reduce disability for older Hispanics based on their preferences, culture, and structural barriers to care.
While we found racial/ethnic differences in disability for women, they varied across levels of physical impairment. Although older Black women reported similar ADL difficulty to White women, a racial gap in disability increased with increasing physical impairment. Researchers have not yet examined reasons for differences in the effect of physical capacity on disability by race, but our results suggest that it is critical to begin to consider life-course exposures that reflect the dual identity of being Black and female, which may contribute to higher rates of disability in Black women as they age. Black women hold two low-status positions that expose them to unique forms of oppression and discrimination over their life course to influence their health later in life (Schulz & Mullings, 2006) . Thus, racial/ethnic differences in disability for women may be established earlier in life and not a function of more immediate factors like physical impairment or income. Researchers have found, for instance, that changes in disability are associated with a sense of mastery (Kempen, van Sonderen, & Ormel, 1999) , and these psychological attributes may be related to earlier life experiences shaped by race/ethnicity and gender. Future research could include earlier life measures of stressors and discrimination, which may account for some of the racial/ethnic disparities in disability among older women.
We considered the home as a critical feature of the environment, which may interact with physical impairment to influence disability. We found that physical barriers in the form of clutter in the home are associated with difficulty performing basic daily tasks like dressing and bathing. Given the relative ease with which these barriers can be addressed to reduce disability, a simple intervention such as helping older adults remove clutter from their house is likely to be efficacious and effective. Our results suggest that home modifications might be most helpful to improve ADL disability for men with the highest degree of physical impairment.
It is possible that the neighborhood environment, which was not considered in this study, may be associated with racial/ethnic disparities in disability in women. Researchers have identified multiple dimensions of the neighborhood that may influence disability including: SES, traffic, noise, lighting, street connectivity, land use, and crime (Beard et al., 2009; Clarke, Ailshire, Bader, Morenoff, & House, 2008; Clarke & George, 2005; Freedman, Grafova, Schoeni, & Rogowski, 2008; Satariano et al., 2014) . Although these factors have not been examined in relation to racial/ethnic disparities in disability, this would be important for future research given the strong racial/ ethnic patterning of neighborhoods (Massey & Denton, 1993) and evidence that neighborhood context is associated with racial/ethnic disparities in health (King, Morenoff, & House, 2011; Morenoff et al., 2007) . Additionally, neighborhood attributes such as residential segregation and socioeconomic disadvantage may better reflect chronic exposure to risks and access to resources over the life course that are related to the intersection of race/ ethnicity and gender and also associated with late life disability.
This study was not without limitations, including the cross-sectional analysis. Our results cannot be interpreted as causal. However, given that measures of SES in an older population most likely reflect a state earlier in adulthood, we have increased confidence that the socioeconomic exposures preceded disablement. While we found that living in a more cluttered home was associated with greater risk of self-care disability, it is not possible to determine from our cross-sectional analysis whether clutter in the home results in more disability or whether individuals with more disability are unable to care for their homes, resulting in more clutter (Gitlin, et al., 2001) . Additionally, our results may be biased by people who did not survive long enough to participate in the study. Survivor bias is likely, given the older average age of our sample at baseline, and would likely result in an underestimation of the racial/ethnic disparities in disability (Kelley-Moore & Ferraro, 2004) . Similarly, study attrition may bias the results, as individuals with greater disability are more likely to drop out of the study. Although a variety of additional environmental, social, and psychological factors may be associated with racial/ethnic disparities in disability, NHATS is somewhat limited in psychosocial measures to assess stress, discrimination, and coping. In a post hoc analysis, we added a series of cognitive and psychosocial predictors to our model to determine whether they might be responsible for the remaining racial/ethnic disparities in ADL difficulty for women. Although having more depressive and anxiety symptoms was associated with higher rates of ADL difficulty and greater social participation was associated with less difficulty (not shown), accounting for these factors did not affect the significance or magnitude of other predictors in the model so they were not included.
One of the greatest attributes of the NHATS is the assessment of disability and disability-related factors. The measure of ADL difficulty we used extends beyond traditional measures of disability by incorporating assistive device usage and assistance from others (Freedman et al., 2011) . By using a more comprehensive measure of ADL, our results may represent a more accurate description of racial/ethnic disparities in disability. Other researchers have found, for instance, that Blacks and Hispanics have higher rates of mobility device usage than Whites (Cornman & Freedman, 2008) . These differences were accounted for by our measure of ADL difficulty, which suggests that racial/ethnic disparities in disability persist even after accounting for differences in device usage.
Conclusions
Our results suggest substantial differences in the factors that contribute to racial/ethnic disparities in disability for older women versus older men. This calls for developing models of disability that account for the different life experiences that are unique to not only women versus men but to Black and Hispanic women more specifically. There is little evidence that we can mitigate racial/ethnic disparities in disability for women by addressing socioeconomic, medical, behavioral, and home environmental causes. By applying a more comprehensive approach to studying racial/ethnic disparities in disability and accounting for exposures over the life course, it may be possible to identify the causes for racial/ethnic disparities in disability for women as well as factors on which we can intervene to reduce and eventually eliminate disparities in later life.
